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D scrlptlon 

Background of the Inventl n 

[0001] This invention relates to a magnetic drive to 5 
transmit rotational motion from a motive source into an 
enclosed space without a direct mechanical connection. 
More specifically, it relates to blenders, mixers, and like 
machines, and particularly to devices having a stirrer, 
Impeller, blade, or other tool mounted within a remova- 
ble cup or container, and rotated by means of a motor 
located in the stationary base of the machine. 
[0002] Conventional home blenders and mixers incor- 
porate a mechanically-driven impeller rotatably mount- 
ed within a removable blender cup. The base of the cup 
incorporates a generally circular connection ptate with 
a pattern of projections and/or depressions formed on 
its lower face that is removably mateable, using a verti- 
cal, drop-In movement, with a corresponding pattern 
formed on a like plate attached to the shaft of a motor 
housed in a base of the machine. This mechanical cou- 
pling between the blender cup and the blender motor 
requires a rotary seal at the base of the cup between 
the impeller and connecting plate. This seal is subject 
to considerable wear and tear over time, as is the me- 
chanical coupling. Because seal failure can result in liq- 
uid leaking out of the cup, the seal and bearings In the 
base of the cup are built to ensure sealing at the ex- 
pense of friction. The friction produces wear, heat, and 
loss of power. Moreover, the conventional blender pro- 
duces much unwanted noise, and the mechanical inter- 
locking coupling between the plates can make it awk- 
ward or difficult to remove the cup from, and return the 
cup to, the base. 

[0003] Many drink mixers have the drive motor mount- 
ed in the base directly under the cup. If overall height is 
a concern, however, the motor may be positioned off to 
the side and coupled to the driving shaft by a belt or gear 
arrangement. 

[0004] Known home and commercial blenders use 
conventional a.c. motors. While a.c. motors can be con- 
structed and controlled to provide speed variation, as 
well as the requisite output torque, a typical such motor 
Is generally bulky, heavy, and not well-suited to electron- 
ic speed control, let alone electronic braking. 
[0005] While d.c. brushless motors are also known 
perse, they have not been used for blenders or blender/ 
shavers. These motors use a comparatively heavy rotor 
formed of a sector-like array of permanent magnets. 
Blending of a mass of shaved or cubed ice and liquid, 
particularly on start up or during a "freeze up" of a frozen 
drink, requires a comparatively high torque. D.C. brush- 
less motors are characterized by a low output torque as 
compared to conventional a.c. motors. They therefore 
have found use as a motive power sourc mainly in ap- 
plications such as fans where a low output torque is ac- 
ceptable. 

[0006] A commercially viable blender/shaver for the 



production of frozen drinks must satisfy a variety of spe- 
cial and important design criteria. It should be compact, 
both in its footprint and overall height, so as to utilize 
limit d space at a bar ffici ntly. It ideally has a compar- 
atively low weight. The straight-forward approach of 
placing a conventional electric m tor directly under th 
blender cup Increases the overall height of the machine, 
and therefore is not typically used. There must also be 
speed control, typically provided through gearing and 
electronics, to accommodate different power and speed 
requirements in different phases of operation. Rapid 
controlled braking is also important to limit the overall 
time required to blend, to avoid splashing of the blended 
material after blending is complete, and for safety. Con- 
trol of vibration, prevention of overheating, or minimiza- 
tion of wear, ease of maintenance, and durability are al- 
so important. 

[0007] It has also known that an impeiler within a 
blender cup may be driven magnetically or electromag- 
netically rather than mechanically. One type of magnetic 
drive couples a rotating permanent magnet outside a 
blender cup or the like, to another permanent magnet 
rotatably mounted in the blender cup. U.S. Patent Nos. 
2,459,224 to Hendricks; 2,655,011 to Ihle et al.; and 
5,478,149 to Quigg are exemplary of this approach. 
Hendricks discloses a magnetically operated stirrer for 
mixing liquids, in which the stirrer has a magnet mount- 
ed at its lower end and within the container for the liquid. 
Quigg discloses a motor that drives a set of magnets, 
via gear box and shaft, to couple to another set of mag- 
nets mounted on an agitator. 

[0008] GB Patent No. 622 1 1 5A describes a magnetic 
drive for a mixing element rotatably mounted on a shaft 
in a mixing receptacle. The mixing bowl includes a first 
magnet member also rotatably mounted on the shaft. 
The magnetic drive includes an external power source 
and a second magnet member. The external power 
source drives the second magnet member, and the sec- 
ond magnet member magnetically drives the first mag- 
net member. This results in rotation of the shaft and the 
mixing element. 

[0009] U.S. Patent No. 3,140,079 Baermann uses a 
large rotating plate to carry a series of circumferentially 
spaced magnets that pass under one portion of a much 
smaller, rotatable conductive disc. 
[0010] U.S. Patent Nos. 1 ,242,493 to Stringham and 
1 ,420,773 to Stainbrook disclose electrical drink mixers 
in which astatorof an a.c. motor surrounds and interacts 
with a rotor in a blender cup, or in its base. In Stringham, 
a squirrel cage rotor lies in the plane of the stator wind- 
ings. In Stainbrook an a.c. rotor is mounted in the base 
of the blender cup and stator coils are located below the 
cup. Such split a.c. motor arrangements are limited by 
the torque, speed control, eddy current loss, and emf 
Interference problems of a.c. motors, as accentuated by 
the physical separation of the stator windings and the 
rotor. They do not provide good speed control. They do 
not utilize a d.c. magnetic field coupling. And the inclu- 
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sion of the rotor of the motor within the container or cup 
adds unwanted weight to the cup assembly and makes 
the cup difficult to handle due to gyroscopic effects if it 
is picked up while the rotor is still spinning. 
[0011] Iftherotorof abrushlessd.c.motorw retobe 5 
located in the base of a blender cup, the cup would not 
only become heavy and exhibit a severe gyroscopic ef- 
fect, but it would also "stick" to metal sinks and counter- 
tops, and would attract loose metallic implements such 
as silverware, barware, or coins. 10 

Summary of the Invention 

[001 2] It is therefore a principal object of this invention 
to provide a drive system that provides reliable, speed- * 5 
controlled rotary power transmission to a rotatable driv- 
en element that is sealed from the source of motive pow- 
er. 

[001 3] Another aspect is to provide a drive that is au- 
tomatically clutched to disconnect the drive when the 
load exceeds a preset value or the driven member is 
moved from its operating position. 
[001 4] A further object is to provide a magnetic drive 
offering these advantages, in which the driver element 
is located in a removable blender cup and the blender 
cup is easy to insert and remove from the blender and 
is easy to handle when removed from the blender, e.g., 
it exhibits no significant gyroscopic effect or magnetic 
attraction. 

[001 5] Yet another object is to provide a low wear, low 
maintenance, nonmechantcal coupling between motor 
and drive element, and in particular, one which avoids 
the high maintenance costs associated with present belt 
drives and mechanical clutches and brakes. 
[0016] A still further object is to provide a magnetic 
drive for a blender or the like with the foregoing advan- 
tages which is compact, low in weight, and very easy to 
use and clean. 

[001 7] Another object is to provide a drive whose op- 
erating characteristics can be programmed and which 
can be braked rapidly and reliably. 
[0018] in its preferred application as a drive for a 
blender or other food processing apparatus, the present 
invention employs an electric motor to rotate a ring mag- 
net, preferably an assembly of two ring magnets with 
axial poles, that is closely spaced from a disc-shaped 
drive plate formed of a conductive, magnetizable mate- 
rial. The magnet assembly and drive plate each have 
matching, circumferentially-arrayed poles. The magnet 
assembly preferably has a set of an even number of 
generally pie-shaped, permanent magnet poles or seg- 
ments of alternating polarity. The drive plate is prefera- 
bly a thin sheet of a ferrous material such as cold-rolled 
steel with open-ended radial slots that define the poles 
and control eddy currents. The magnet assembly pro- 
duces a sufficiently strong field (flux lines) that despite 
the spacing, which typically includes high reluctance air 
gaps, nevertheless induces oppositely polarizing mag- 



netization of th disc poles. This Induced magnetization 
couples the magn t assembly to the plate in order to 
drive it. In a blender, the drive plat is rotatabiy mounted 
in the base of the blender cup and supp rts a shaft that 
in turn mounts an Impeller. Th magnet assembly and 
the motor are separately housed from the drive plate. 
[001 9] The electric motor is preferably a brushless d. 
c. motor with stator windings that produce a rotating 
electromagnetic field that interacts with, and produce a 
torque on, a rotor that includes a magnet assembly like 
the one magnetically coupled to the disc. The rotor mag- 
net ring is preferably secured to the drive magnet ring 
by bonding these magnet rings to opposite faces of a 
circular cold-rolled steel disc. The rotor, drive magnet 
ring and drive plate are co-axially aligned when the plate 
and its associated apparatus, such as a blending cup, 
are In an operating position. The motor and drive hous- 
ing preferably has a flat upper wall that extends contin- 
uously through the magnet-to-plate gap, as does a flat 
bottom wall on the blender cup. For a magnet assembly 
with a field strength on its surface of 1400 gauss, the 
close spacing for a blender application is preferably 
about 0.25 inch. Use of a comparatively flat d.c. brush- 
less motor mounted under the driven member gives the 
motor part of the drive a compact configuration, prefer- 
ably with a height-to-width ratio of as little as about 1 :3. 
[0020] Viewed broadly as a method, the invention in- 
cludes the steps of rotating a rotor magnet with multiple 
circumferentially-spaced, poles by interacting the poles 
with a rotating electromagnetic field. The rotor is In turn 
coupled to a second drive magnet with a like number of 
circumferentially-arrayed poles mechanically coupled to 
rotate in unison with the rotor. The method further in- 
cludes the steps of directing the magnetic field of the 
drive magnet axially away from the rotor to induce op- 
positely polarized magnetic poles in a conductive drive 
plate that Is rotatabiy mounted, and closely-spacing the 
drive magnet from the plate so that the Induced poles in 
the plate follow the poles in the rotating magnet assem- 
bly despite the spacing and despite a load that resists 
rotation. The directing of the magnetic field Includes 
bonding the magnets in a sandwich fashion to opposite 
faces of a thin steel disc and polarizing the ring magnets 
axially. 

[0021] In accordance with another aspect of the 
present invention, the drive of the present invention can 
include a gear assembly having one or more gears for 
transmitting torque from the drive plate to a driven mem- 
ber such as, for example, an output shaft. The gear as- 
sembly can include one or more gears sized and ar- 
ranged to reduce, or to Increase, the torque transmitted 
from the drive plate to the driven member. In a preferred 
application, the drive and gear assembly are employed 
to rotate the blade of an ice shaver. The ice shaver can 
be a stand alone unit or can b incorporat d with a 
blend r, such as the bl nderof thepres nt invention, to 
form an automatic blender/lc shaver machine for man- 
ufacturing frozen drinks. 
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[0022] These and otherfeatures and objects of the in- 
vention will be more fully understood from the following 
detailed description that should be read in light of the 
accompanying drawings. 

5 

Brief Descrlpti n f the Drawings 
[0023] 

Rg. 1 is a view in perspective of a blender/shaver io 
machine constructed according to the present in- 
vention; 

Rg. 2 is a view in vertical section of the blender/ 
shaver machine of Fig. 1; 

Fig. 3 is an exploded perspective view of the blend- 
er cup shown in Figs. 1 and 2; 

Rg. 4 is a detailed view in vertical section of the 
magnetic drive of the present invention as shown in 
Rg. 2 used to power an impeller mounted in the 
base of a blender cup; 

Fig. 5 is an exploded perspective view of the base 
of the blender/shaver shown in Figs. 1 and 2 show- 
ing the mounting of the motor assembly for the mag- 
netic drive according to the present invention; 

Fig. 6 is a view in perspective of the double magnet 
assembly shown in Fig. 4; 

Fig. 7 is a view in vertical section of an alternative 
embodiment of the blender cup of the present in- 
vention; 

Fig. 8 is a view in vertical section of the magnetic 
drive and gear assembly for the Ice shaver portion 
of the blender/shaver of the present invention; and 

Fig. 9 is a view in vertical cross-section along line 
F-F of Fig. 8 of the magnetic drive and gear assem- 
bly of Fig. 8. 

Detail Description of the Preferred Embodiments 

[0024] Figs. 1 and 2 show a principal application of 
the present invention, namely, in a biender/shaver ma- 
chine 10 adapted to the automatic manufacture of fro- 
zen drinks in bars and restaurants. A supply of ice in a 
hopper 1 2 is fed by a rotating set of blades 1 4 to a blade 
16. The shaved ice falls through a chute 18 including a 
lid 20 into a blender cup 22 to which liquid ingredients 
such as a flavor concentrate and/or spirit have been 
added. Rotation of an impeller (or blade set) 24 at the 
bottom of the cup for a preset period of time produces 
a high quality frozen drink - - one that peaks when 
poured and has a generally uniform, non-marbled, non- 



watery consistency. While the inv ntion will be de- 
scribed below principally with refer nc to use in the 
bl nder/shaver 20, it will be understood that th inven- 
tion can be used in a wide variety of applications where 
it Is desired to transmit power from a rotary output of a 
motive source (e.g., a motor) to a driven member under 
a load, particularly a rotating driven member held in a 
container that is sealed from and removable from the 
motive source. The invention can be used, for example, 
in a variety of food processing equipment such as home 
blenders, food mixers, food processors and juicers. 
[0025] A magnetic drive 26 for the impeller 24 is the 
focus of the present invention. With reference to Figs. 
3-5, the drive 26 includes a generally circular drive plate 
34 rotatably mounted in the base 22a of the blender cup 
22 and a brushless d.c. motor 28 including stator coils 
30 and a rotor 32. The rotor in turn includes a double 
magnet assembly 35 preferably formed of a rotor ring 
magnet 36, a drive ring magnet 38 and a disc 40 of a 
magnetizable material, preferably cold-rolled steel, 
bonded between the magnets 36 and 38. 
[0026] The ring magnets 36 and 38 each have multi- 
ple circumferentially-arrayed, axially-directed poles 42, 
eight as shown in Fig. 6. Laterally adjacent segments 
have the opposite polarity. While eight poles are pre- 
ferred, any even number can be used. Preferably each 
pole 42 is developed by a generally pie-shaped perma- 
nent magnet region 44 formed in a continuous ring of a 
strongly magnetic material such as the ceramic mag- 
nets sold by Hitachi Corporation. The magnet regions 
44 in each magnet 36 and 38 can also be separate piec- 
es bonded or otherwise mechanically secured to one 
another to form a ring assembly with flat faces and a 
generally cylindrical outer wall. A plastic hub 43 with ra- 
dially directed support walls 43a fills the center of the 
magnets 36, 38 to facilitate mounting the assemblies on 
a central shaft. A north pole magnet region 44 is adja- 
cent a south pole magnet region 44. Assemblies 36 and 
38 are then affixed to the disc 40, preferably with each 
permanent magnet region 44 in one assembly overlying 
a like magnet region in the other assembly, but having 
the opposite polarity to avoid the repulsive magnetic 
force between the magnets 36 and 38. A plastic over- 
layer 48 helps to secure the sandwich assembly. This 
magnet assembly configuration with axlally oriented 
magnetic pole regions 44, and the low reluctance return 
path presented by the steel disc 40 for all of the magnet 
regions 44, directs the magnetic field (lines of flux) of 
the rotor magnet 36 axlally (downwardly as shown) to- 
ward the stator coils 30 and the magnetic field of the 
drive magnet 38 axialiy (upwardly as shown) toward the 
plate 34 in the cup base 22a. The strength and this axial 
directing of the field of the drive magnet 38 induce mag- 
netic fields of opposite polarity in a corresponding 
p Ies24a formed in the drive plate 34 despite the pres- 
ence of a spacing 46, albeit a close spacing, between 
the generally flat upper surface 38a of th magnet as- 
sembly and the generally flat lower surface 34b of the 
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plate 34. 

[0027] In the preferred form illustrated and shown for 
the blender/shaver (used to blend up to 80 fluid ounces 
of a frozen drink), the permanent magnet 36 develops 
a magnet field strength of about 1400 gauss at its sur- 
face, and th spacing 46 is about 0.25 inch measured 
axially. This spacing includes, as shown In Fig. 4, not 
only four layers 48, 50a, 52, 22b of what is typically a 
plastic material, but also air gaps 54 and 56. Layers 48 
and 52 are a thin plastic over-molding for the magnet 
assembly 35 and the drive plate 34, respectively. The 
layer 50a is the flat upper wall portion of a base 50 of 
the blender/shaver 10. Layer 22b is the flat lower wall 
of the cup base 22a. 

[0028] The air gap 54 is a slight clearance between 
the rotor over-molding 48 and the wall 50a. The gap 56 
is a slight clearance between the wall 22b and the drive 
plate over-molding 52. As will be readily appreciated by 
those skilled in the art, this spacing is a significant 
source of reluctance in the magnet circuit between the 
ring drive magnet 38 and the plate 34. Permanent mag- 
net rotors of known d.c. brushless motors, e.g., the 5 
inch disc-diametermotor sold by Integrated Motion Con- 
trols, LLC of Torrington, Connecticut under its Model No. 
50, while roughly comparable in size, construction and 
fi Id strength to the magnet 38, cannot couple to the 
plate 34 across the spacing 46 with sufficient strength 
to drive the disc operating a blender/ shaver. 
[0029] With particular reference to Figs. 4 and 5, the 
motor 28 is mounted in the base 50 by screws 60 that 
pass through a steel motor cover 62 and a rear stator 
support 64 Into threaded sockets 66 formed in a motor 
mount wall 50b of the base. The rear stator support 64 
has a central opening that holds a bearing assembly 68 
that journals a motor shaft 70. Screws (not shown) pass- 
ing through openings 54a in the rear stator support 
thread into and secure a front stator support 72 to sand- 
wich a ring 74 of back steel in the assembly adjacent 
the coils 30. The front stator support 72 has a periphery 
72a that is sloped and slotted to carry the stator windings 
30 as In the aforementioned Model 50 motor. (The por- 
tions of the windings In the slots are not shown for clar- 
ity.) The windings are! three phase, being energized by 
a conventional brushless d.c. motor drive circuit to pro- 
duce a rotating electromagnetic field. The base and sta- 
tor supports are preferably formed of a moldable, high- 
strength plastic, and with a wall thickness, that rigidly 
supports the motor 28. 

[0030] The double magnet assembly 35 with the shaft 
70 secured at its center slides axially into the bearing 
68 (Fig. 4). The assembly 35 rotates in the bearing 68 
with a clearance on all sides of the assembly 35. As not- 
d above, the multi-pole, d.c. magnetic field produced 
principally by the lower (as shown) rotor magnet 36 is 
directed principally downwardly to Interact with the ro- 
tating electromagnetic field produced by the stator coils 
30 when they are energized. Rotation of this electro- 
magnetic field interacting with the rotor magnet assem- 



bly produces a torque that rotates the rotor at a like ro- 
tational speed. The disc 40 bonded between the mag- 
nets 36 and 38 transmits this torqu to the plate driv 
magnet 38. As a safety precaution against combustion 

5 should the coils 30 overheat, a ring-like shroud 76 has 
a lower flange 76a that extends substantially across th 
air gap between the outer edge of the assembly 35 and 
the generally cylindrical inner side wall of the rear stator 
support 64 (with a slight clearance to avoid frlctional 

10 contact with the magnet assembly 35). The shroud fills 
this gap sufficiently to impede an airflow that would oth- 
erwise feed oxygen to a fire. 

[0031] The magnet assembly 35 in a five-inch diam- 
eter weighs approximately three pounds. With typical 

is operating speeds varying from 4,000 to 10,000 rpm, it 
can exert significant forces on the mounting structures, 
particularly rapidly varying forces that produce vibra- 
tions. The mounting structure Is made sufficiently rigid, 
through choice and dimensions of materials as well as 

20 the overall design, e.g., the use of wall reinforcements 
such as exterior ribs, to resist the forces and moments 
produced in normal operation, and thereby to control vi- 
brations that would otherwise loosen, wear and the ex- 
treme, eventually destroy the motor. 

25 [0032] Position of the rotor Is sensed by three conven- 
tional Hall effect sensors mounted In a known manner 
in the motor housing, or the base 50. Position signals 
provide input to a known electronic control and drive cir- 
cuit that energizes the three phase stator windings 30 

30 to produce (i) a start-up torque, (II) a ramp up of the rotor 
speed of rotation to a selected operating speed, (ill) a 
maintained rotation at that selected speed under load, 
and then (iv) a rapid and reliable braking. Operating of 
the motor is thus electronically controlled and program- 

35 mable. Braking is electronic - - with the braking currents 
induced in the windings 30 being dissipated in large re- 
sistors or FETTs mounted on heat sinks. 
[0033] With reference to Figs. 2-4, and especially 
Figs. 3 and 4, the conductive drive plate 34 Is non-ro- 

40 tatably secured to the lower end of a shaft 78 that is 
joumatled in a stacked pair of needle bearing assem- 
blies 80. A surrounding brass collar 82 press fit Into a 
central, cylindrical-walled opening 22c in the plastic 
base 22a holds the bearing assemblies 80. At the bot- 

45 torn of the cup, the collar 82 has an enlarged diameter 
counter bore that receives and secures a rotary seal 84 
formed of a suitably elastomeric material such as a 
wear-resistant rubber. The seal has three inwardly fac- 
ing, mutually-spaced lips 84a whose inner edges each 

so engage, and provide a low-friction running or sliding seal 
around the shaft 78. The seal 84 retains liquid In the cup 
22 despite the presence of a rotating shaft penetrating 
the bottom wall of the cup. The lower-most lip 84a en- 
gages the shaft 78 in a circumf rential groove that lo- 

55 cates and stabilizes the seal. A deep circular groov 84b 
In the lower face of the seal allows the lips to flex resil- 
iency, yet lightly, against the shaft. Above the seal, an 
acorn nut 86 threaded on th upper nd of the shaft 78 
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secures the blades 24 sandwiched between three wash- 
ers 88a, 88b, and 88c. 

[0034] The drive plate 34 Is part of a drive plate as- 
sembly that includes a set of vertical, radially-arrayed, 
reinforcing ribs 90 angularly centered over ach pole 
34a (Fig. 3). The ribs 90 and a central boss 91 that sur- 
rounds the shaft 78 are preferably molded continuously 
with the bottom layer 52. The plat 34 Is preferably 
formed of a thin sheet of a ferrous material such as cold- 
rolled steel, e.g., 0.058 inch thick, with a set of open- 
nded radial slots 92 that produce the poles 34a. The 
slots 92 also control eddy currents induced in the plate 
by the rotating field of the drive magnet assembly 38. 
Because the plate 34 is thin and slotted, it can deform 
when it is subjected to the significant attractive magnetic 
force of the plate drive magnet assembly 38, e.g., typi- 
cally about five pounds, and be placed in frictional con- 
tact with the cup base 22b. The ribs 90 and the over 
molding generally help the plate to retain its fiat config- 
uration. 

[0035] As shown, the attractive magnetic force acting 
on the drive plate 34 is preferably carried at a single, 
central pivot point formed by a hemispherical ball-bear- 
ing projecting from the bottom surface of the drive as- 
sembly and a stainless steel plate 96 mounted flush with 
the upper surface of the cup base wall 22b. This ar- 
rangement resists the magnet forces pulling down on 
the plate 34 while at the same time facilitating a low- 
friction, low-wear rotation of the shaft 78. 
[0036] With reference to Fig. 7, in an alternative em- 
bodiment of the blender cup 122, the shaft 1 78 is rotat- 
ably supported by two axlally spaced needle bearings 
200a and 200b. A cylindrical spacer 202 is Interposed 
between the needle bearings 200a and 200b and sur- 
rounds the shaft 1 78. The drive plate 1 34 is attached to 
the shaft 178 through a screw 206 having external 
threads for mating with complementary internal threads 
formed In the shaft 178. A flange 204 can be provided 
at the end of the shaft 178 and the drive plate 134 is 
sandwiched between the flange 204 and a washer 208 
adjacent the head of screw 206. This particular arrange- 
ment allows the shaft 178 to be rotatably supported by 
the needle bearings 200a and 200b and the screw 206 
without the need for the hemispherical ball-bearing pro- 
jecting from the bottom surface of the drive assembly 
and the stainless steel plate 96 mounted within the cup 
base wall. It should be understood that the component 
parts of the embodiment of Fig. 7 are similar to those 
previously described herein, and accordingly the same 
reference numerals are used to designate similar parts 
although the numerals are incrementally increased by 
1 00 to differentiate the embodiments described herein. 
[0037] It has been found that the coupling, or "trac- 
tion", between the magnet 38 and the drive plate 34 in- 
creases not only as a function of th strength of the mag- 
netic field acting on the poles 34a and the closeness of 
the magnet-to-disc spacing, but also as a function of the 
thinness of the plat 34 and the width of th slots 92. In 
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g neral, the thinnerthe plate and th widerthe slots, the 
more traction is pr ducedforagiv n magnet and spac- 
ing. The presently preferred slot width for an eight-pol , 
4.425 inches diameter plate is about 0.245 inch. 
5 [0038] The desired lev I of traction depends on each 
application. It is selected to reliably couple the drive 
plate to the drive magnet when (i) the impellers 24 are 
started under the load of th shaved ic and liquid in- 
gredients of a frozen drink in the blender cup, (li) during 

10 a ramp up of the operating speed to a selected operating 
speed, typically thousands of rpm, and then (Hi) as the 
impeller, and the slushy mass in the cup and interacting 
with the impeller, is brought to a stop. However, the trac- 
tion is also selected to disconnect, and thereby automat- 

15 Ically clutch, the drive 26 when the cup 22 is removed 
from its operating position on the base wall 50a under 
the ice chute 18, or when the load exceeds a preset 
maximum value. This latter situation can arise, for ex- 
ample, when the frozen drink "freezes up" in the cup, 

20 that is, becomes partially or totally a solid frozen mass, 
or when an object inadvertently falls into the blender as 
it is operating, e.g., a spoon, jewelry, or bottle cap. By 
de-coupling, the magnetic drive 26 automatically and 
immediately cuts off power to the Impellers to avoid or 

25 minimize injury to person(s) near the blender and to the 
machine itself. This feature also avoids the cost of pro- 
viding and maintaining a mechanical clutch. 
[0039] While brushless d.c. motors are known as hav- 
ing comparatively low torque outputs, the present inven- 

30 tion has been found to overcome this deficiency. How- 
ever, to optimize the performance of the motor 28, the 
stator coils 30 are preferably wound to optimize the 
torque output at a preselected operating speed, e.g., 
near 8,000 rpm. 

35 [0040] It is significant to note that the drive plate as- 
sembly, mainly a thin metal disc and plastic molding over 
it, are light and non-magnetic. There is little detectable 
gyroscopic effect when the cup is removed from the 
blender/ shaver after use. There Is a low rotational mo- 

40 mentum due to the impellers and drive plate assembly. 
Because the cup is light-weight and nonmagnetic, it is 
easy to handle. 

[0041] It is also quite significant that the magnetic 
drive 26 of the present invention allows the cup 22 to be 

45 placed in an operating position on the blender/shaver 
10 with a simple, lateral sliding movement over the 
smooth, flat cup base 22b over the smooth, flat base 
portion 50a. There is no need to drop the cup vertically 
onto a mechanically interlocking drive coupling, and 

so then vertically lift the cup off this coupling. The lateral 
sliding insertion and removal movements are not only 
more convenient, but they also reduces the vertical 
clearance required above the cup. This slide-in arrange- 
ment also facilitates cleaning the blender base - - one 

55 need only wipe a smooth surface. Spilled liquid and 
slush can flow or b pushed over th surface to a drain 
94 formed in the base at th rear of the wall 50a. In the 
event of a safety hazard, blender overload, or any unu- 
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sual situation requiring a rapid removal of the cup, it is 
simply and rapidly withdrawn from the machine with a 
sliding motion. Further, and quite importantly, if an op- 
erator is impatient and removes the cup before the mo- 
tor has fully stopped, a common problem in actual use 5 
in a bar, the process of removal itself automatically dis- 
connects the impeller drive from the motor 28 (a mis- 
alignment and/or lifting of the cup moves the poles 34a 
out of a coupled relationship with the magnetic lines of 
force produced by the magnet assembly 38,) In conven- io 
tional belt driven, mechanically-clutched blender/shav- 
... ers, such a premature removal causes stress and wear 
on the drive train and the clutch. 
[0042] A further significant advantage of this drive is 
that it places the motor directly under the blender, thus 
eliminating drive belts or chains and pulleys or sprock- 
ets, but does so while still maintaining vertical, as well 
as horizontal compactness, both in terms of the height 
of the motor itself, the vertical height of the coupling be- 
tween the motor and the cup, and the vertical clearance 20 
needed to maneuver the cup onto and off the coupling. 
[0043] While this invention has been described with 
respect to its preferred embodiment, it will be under- 
stood that various modifications and variations will occur 
to those skiiied in the art. For example, while this inven- 25 
tion has been described as powered by a d.c. brushless 
motor, it is possible to achieve some of the advantages 
of this invention by using an a.c. motor whose output 
shaft is coupled to the plate drive magnet. White a ro- 
tating magnet assembly has been described as the so 
member coupling to the ptate in the cup base, it is pos- 
sible to produce a rotating electromagnetic or magnetic 
field using an assembly of electromagnets or other per- 
manent magnet arrangements such as a single, one- 
piece permanent magnet magnetically configured, or 35 
acting in combination with ferromagnetic materials, to 
produce the desired array of magnetic poles. While the 
invention has been described with reference to a plate 
rotatabie in the base of a blender cup, the driven ele- 
ment could assume a wide variety of other forms, and 40 
need not even be a liquid-holding vessel. While the mag- 
nets and plate have been described as having the same 
number of poles, as is well known, this is not essential 
to the operating of this invention. A variety of mounting 
and rotational support arrangements are possible for & 
both the double magnet assembly 35 and the driven 
conductive plate 34. Further, while a radially slotted 
plate 34 has been described as forming the poles 34a 
and controlling eddy currents in the plate, one skilled in 
the art will readily see that a variety of other known ar- so 
rangements for forming poles and controlling eddy cur- 
rents are possible. Still further, while the magnets have 
been described as bonded to a metal disc, it is not nec- 
essary to use this disc. 

[0044] Figs. 2 , 8, and 9 illustrate a further application 
of the present Invention, namely, in an Ice shaver as- 
sembly for supplying shaved ice to the blender of the 
blender/shaver machine 10. The ice shaver ass mbly 



includes a magnetic drive and gear assembly 300 that 
operates to rotate blades 14 to supply shaved Ice to the 
blender cup 22 through chute 16. The magnetic drive 
and gear assembly 300 Is coupled to an output shaft 
302 that is connected at its upper end to the rotating set 
of blades 14. The magnetic drive and gear assembly 
300 Includes a magnetic driv 304 that is analogous in 
structure and operation to the magnetic drive 26 of the 
blender. The output of the magnetic drive Is transmitted 
through a gear assembly 306 to the output shaft 302 of 
the shaver. The gear assembly includes three gears, 
namely, a motor gear 328, a compound idler gear 332, 
and an output gear 334. 

[0045] The magnetic drive 304 for the shaver includes 
a generally circular drive plate 308 rotatably mounted in 
the motor housing 309 of the ice shaver assembly and 
a brushless d.c. motor 31 0 Including stator coils 312 and 
rotor 314. The rotor 314 in turn includes a double mag- 
netic assembly preferably formed of a rotor ring mag- 
netic 316, a drive ring magnetic 318, and a disk 320 of 
a magnetizable material, preferably cold-rolled steel, 
bonded between the magnets 316 and 318. 
[0046] The ring magnets 31 6 and 31 8 each have mul- 
tiple circumferentially-arrayed, axlally-directed poles, 
as in the case of the ring magnets 36 and 38 of the mag- 
netic drive of the blender described above. The ring 
magnets 31 6 and 31 8, thus, have poles constructed and 
arranged in a manner analogous to the ring magnets 36 
and 38 of the magnetic drive of the blender. A plastic 
hub 321 fills the center of the ring magnets 31 6 and 31 8 
to facilitate mountingthe magnets on acentral shaft 322. 
The ring magnets are affixed to the disk 320, preferably 
with each pole In one ring magnet overlying a pole of 
the other ring magnet having the opposite polarity to 
avoid the repulsive magnetic force between the mag- 
nets 316 and 318. A plastic overlayer enclosing the 
magnets 31 6 and 31 8 and the disk 320 can help secure 
the magnet assembly. 

[0047] The brushless d.c. motor 31 0 is mounted in the 
motor housing 309 beneath the rotor 314. The motor 
31 0 is constructed and operates in a manner analogous 
to the motor 28 of the magnetic drive 26 of the blender 
described above. The stator coils 312 are three phase 
coils being energized by a conventional brushless d.c. 
motor drive circuit to produce a rotating electromagnetic 
field. The rotor 31 4 with the shaft 322 secured at Its cent- 
er slides axially into a bearing 324. The rotor 31 4 rotates 
In the bearing 324 with clearance on all sides of the rotor 
31 4. The d.c. magnetic field produced principally by the 
lower rotor ring magnet 31 6 is directed principally down- 
ward to interact with the rotating electromagnetic field 
produced by the stator coils 30 when the coils are ener- 
gized. Rotation of this electromagnetic field interacting 
the rotor magnetic assembly 31 4 produces a torque that 
rotates the rotor at a like rotational spe d.Th disk 320 
bonded between the magnets 316 and 318 transmits 
this torque to the drive ring magnet 31 8. 
[0048] As in the case of the rotor 32 of the magnetic 
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driv 26 of the blender, described above, th position of 
the motor 31 4 can be sensed by three conv ntional Hall 
effect sensors mounted in the motor housing 309. Posi- 
tion signals provide input to an electronic control and 
driv circuit that energizes the three phase stator wind- 
ings 312 to produce a startup torque, a rampup of the 
rotor speed of rotation to a selected op rating speed, a 
maintained rotation at that selected speed und r load, 
and a rapid and reliable braking torque. As in the case 
of the motor 28 described above, operation of the motor 
310 thus can be electronic and programmable. Braking 
is electronic — with braking currents induced in the 
windings 31 2 being dissipated in targe resistors or FETs 
mounted on heat sinks. 

[0049] The drive plate 308 can be structured in a man- 
ner analogous to the drive plate 34 of the magnetic drive 
26 of the blender described above. The drive plate 308 
is non -rotatably secured to the lower end of a drive shaft 
326. The motor gear 328 is non-rotatably attached to a 
motor gear shaft 329 which In turn is attached to the up- 
per end of the drive shaft 326. The motor gear 328 is 
preferably a helical gear having a plurality of helical gear 
teeth 350. The drive shaft 326 axialty fits within the gear 
shaft 329 and is non-rotably secured to the gear shaft 
329 and the gear 328 to permit the drive shaft 326 and 
the gear 328 to rotate in unison. Thus, rotational torque 
from the drive plate 308 can be transmitted to the gear 
328 through the drive shaft 326. The drive shaft 326 and 
the gear shaft 329 of the motor gear 328 are rotatably 
supported by a pair of journal bearings 330a and 330a. 
[0050] The compound idler gear 332 is mechanically 
coupled to the motor gear 328 and the output gear 334 
to transmit rotational torque from the motor gear 328 to 
the output gear 334. The idler gear 332 includes an elon- 
gated, cylindrically-8haped upper gear portion 332a 
having a plurality of helical gear teeth 352 and a gener- 
ally disk-shaped lower gear portion 332b. The lower 
gear portion 332b is provided with a plurality of helical 
gear teeth 354 complementary in size and shape to the 
gear teeth 350 of the motor gear 328. The gear teeth 
350 of the motor gear 328 engage the gear teeth 354 of 
the lower gear portion 332b to transmit rotational motion 
and torque from the motor gear 328 to the idler gear 332. 
The compound idler gear 332 is non-rotatably secured 
to a gear shaft 356 which is rotatably supported by a 
pair of journal bearings 333a and 333b. 
[0051] The output gear 334 is generally cylindrical in 
shape and is non-rotatably attached to the output shaft 
302 to rotate with the output shaft 302. In particular, the 
output gear 334 Is axially disposed over the output shaft 
302 such that the output shaft is fitted within the central 
opening of the output gear 334. The output gear 334 is 
provided with a plurality of helical gear teeth 334a com- 
plementary in size and shape to th gear teeth 352 of 
the upper gear portion 332a of the idler gear 332. The 
gear teeth 352 of the upper gear portion 332a engage 
the gear teeth 334a of th output gear 334 1 transmit 
rotational motion and torque from the idl r gear 332 to 



the output gear 334. The output shaft 302 and the output 
gear 334 are rotatably supported by a pair of journal 
bearings 336a and 336b. 

[0052] The rotor gear 328, the idler gear 332, and the 

5 output gear 334 are preferably helical g ars, having hel- 
ically oriented gear teeth, constructed of light weight, 
high str ngth plastic material, such as acetyl or nylon. 
One skilled in the art will recogniz , however, that other 
gear types, such as spur gears, worm gears or combi- 

io nations thereof, and other materials, such as metals or 
composites can be used in the gear assembly 306 of 
the present invention. 

[0053] The gear ratio of the gear assembly 306 of the 
present invention can be adjusted to increase or to de- 

'5 crease the rotational speed and torque transmitted from 
the drive shaft 326 of the magnetic drive 304 to the out- 
put shaft 302 of the Ice shaver. For example, the gear 
ratio of the gear assembly 306 can be adjusted to reduce 
the rotational speed, and thus increase the torque, 

20 transmitted from the drive shaft 326 to the output shaft 
302. Conversely, the rotational speed transmitted by the 
gear assembly 306 can be increased, thereby reducing 
the torque transmitted, by adjusting the gear ratio of the 
gear assembly 306. The gear ratio can be adjusted by 

25 changing the number of gearteeth, the number of gears, 
and/or the size of gears of the gear assembly, as known 
in the art. 

[0054] In the preferred embodiment of the ice shaver 
of the present invention, the desired speed of the output 
30 shaft 326 of the ice shaver is approximately 540 rpm for 
effective operation of the ice shaver. The magnetic drive 
300 of the present invention, employing a brushless d. 
c. motor as is preferred, typically generates an opera- 
tional speed of approximately 6000 rpm. Accordingly, 

6 the gear ratio of the gear assembly 306 is approximately 
11.1:1. 

[0055] One skilled in the art will readily appreciate that 
the magnetic drive and gear assembly of the present 
invention can be used in a wide variety of applications, 

40 in addition to the ice shaver described above, where it 
is desired to transmit power from a rotary output of a 
motor to a driven member under a load, including In oth- 
er food processing equipment such as blenders, food 
mixers, food processors, and juicers. 

45 [0056] Additionally, although the ice shaver of the 
present invention is described as a component of a com- 
bination blender/ice shaver machine, one skilled in the 
art will readily appreciate that the ice shaver can be a 
stand alone unit, i.e., the ice shaver can be independent 

so of the blender. 

[0057] Moreover, one skilled in the art will appreciate 
that the type and number of gears, the size of the gears, 
and the number of gear teeth of the gear assembly de- 
scribed h rein in connection with the ice shaver of the 

55 present invention is exemplary only. These features, as 
wellasoth rfeatur s of the gear assembly, can be var- 
ied to achieve the sam , similar or, different g ar ratios, 
as is desired for a specific application, without departing 
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from the scope of the present invention. For example, 
design considerations, such as weight and size limita- 
tions, can dictate the number, type, and size of gears, 
as well as the number of gear teeth, employed to 
achiev the desired gear ratio. 
[0058] Thes and other modifications and variations 
which will occur to those skilled in the art having read 
the foregoing specification in light of the accompanying 
drawings are intended to fail within the scope of the ap- 
pended claims. 



Claims 

1 . A drive (26) for rotating a driven member (24), said « 
drive comprising: 

a drive plate (34) formed of magnetizable ma- 
terial coupled to said driven member (24) to ro- 
tate therewith, 20 
a motor (28) positioned proximate said drive 
plate (34) said motor having a stator (30) and 
a rotor (32), said rotor (32) including a rotor 
magnet (36), said stator (30) producing an elec- 
tromagnetic field that interacts with said rotor 25 
magnet (36) to rotate said rotor magnet (36), 
and 

a drive magnet (38) coupled to said rotor mag- 
net (36) to rotate therewith, said drive magnet 
(38) inducing a magnetic field in a direction to- so 
ward said drive plate (34) to transmit a drive 
torque from said motor (28) to said drive plate 
(34) to rotate said driven member (24). 

2. The drive of Claim I, wherein said motor (28) is an 35 
electric motor. 

3. The drive of Claim 2 t wherein said electric motor 
(28) is a brushless d.c. motor. 

40 

4. The drive of any preceding claim, wherein said drive 
magnet (38) and said rotor magnet (36) each in- 
clude a plurality of poles (42). 

5. The drive of Claim 4, wherein said drive magnet (38) 45 
and said rotor magnet (36) have a like number of 
poles (42). 

6. The drive of Claim 5, wherein said poles (42) of said 
drive magnet (38) are aligned by pole polarity with so 
said poles (42) of said rotor magnet (36). 

7. The drive of any of claims 4 to 6, wherein said poles 
(42) of said drive magnet (38) and said poles (42) 

of said rotor magnet (36) are circumferentlally- & 
aligned. 

8. The drive of any of claims 4 to 7, wherein said drive 



plate (34) includes a plurality of radial directed open 
slots (92) that define a plurality of poles (34a) on 
said drive plate (34). 

9. The drive of Claim 8, wherein said drive plate (34) 
and said drive magnet (38) hav a Ilk number of 
poles, said poles (34a) of said drive plate (34) being 
aligned with said poles (42) of said drive magnet 
(38). 

10. The drive of Claim 9, wherein said drive plate (34) 
Is formed of cold-rolled steel. 

11 . The drive of Claim 8, wherein said drive plate (34), 
said drive magnet (38), and said rotor magnet (36) 
each have eight poles. 

1 2. The drive of any preceding claim, wherein said drive 
magnet (38) and said rotor magnet (36) are cen- 
tered on a common axis of rotation. 

13. The drive of Claim 12, wherein said common axis 
is coaxially aligned with the axis of rotation of said 
drive plate (34). 

1 4. The drive of any preceding claim, further comprising 
a plate (40) of magnetizable material secured be- 
tween said drive magnet (38) and said rotor magnet 
(36). 

15. The drive of Claim 14, wherein said rotor magnet 
(36), said drive magnet (38), and said plate (40) are 
enclosed within a layer of a plastic material (48). 

1 6. The drive of any preceding claim, further comprising 
a first housing (22a) enclosing said drive plate (34) 
and a second housing (50) enclosing said motor 
(28), said rotor magnet (36), and said drive magnet 
(38), and wherein said drive plate (34) is ratably 
mounted in said first housing (22a) in a closely 
spaced (46), axially aligned relationship with said 
drive magnet (38). 

17. The drive of Claim 16, wherein said close spacing 
(46) accommodates (i) an upper wall (50a) of said 
second housing (50), (ii) a lower wall (22b) of said 
first housing (22a), (ill) an air gap (56) between said 
lower wall (22b) and said drive plate (34), and (iv) 
an air gap (54) between said upper (50a) wall and 
said drive magnet (38). 

18. The drive of Claim 16, wherein said drive magnet 
(38) has a field strength of about 1400 gauss at its 
surface and said clos spacing (46), measured ax- 
ially, is about 6.35mm (0.25 inch) 

19. The drive of any preceding claim, wher in said mo- 
tor (28) and driv magnet (38) have a maximum 
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height-to-width ratio of about 1 :3, where h ight is 
measured along the axis of rotation of said motor 
(28) and said drive magnet (38). 

20. The driv of any preceding claim, wher in said mo- 
tor (28) includes an output shaft (70) secured to said 
rotor (32) and rotatable within said stator (30) in 
bearings (68), a rear stator support (64) that sup- 
ports said bearings (68) at its center and has rigid, 
generally cylindrical side walls surrounding said 
stator (30) and said rotor (32) with a gap, and a 
shroud (76) that spans said gap. 

21 . The drive of any preceding claim, wherein said rotor 
magnet (36) and drive magnet (38) each are a sin- 
gle ring magnet. 

22. The drive of any preceding claim, wherein said driv- 
en member (24) is a shaft (78) of a food processing 
apparatus. 

23. The drive of Claim 22, wherein said food processing 
apparatus is a blender, an Ice shaver, a food mixer, 
a food processor, or a juicer. 

24. The drive of Claim 22, wherein said food processing 
apparatus includes a receptacle (22) for receiving 
food for processing, said receptacle having a rotat- 
able element (24) mounted on said shaft (78). 

25. The drive of Claim 24, further comprising a seal (84) 
positioned about said shaft (78) to provide a fluid 
seal between said receptacle (22) and said shaft 
(78). 

26. The drive of Claim 24, wherein said rotatable ele- 
ment (24) Is a blade for processing food. 



(31 8) and said rotor magnet (31 6) are centered on 
a common axis of rotation. 

32. The drive of Claim 31 , wherein said common axis 
5 is coaxially aligned with said drive shaft (326). 

33. The drive of Claim 32, wherein said driven member 
(1 4) rotates about an axis of rotation offset from said 
common axis of rotation. 

10 

34. The drive of Claim 30, wherein a first gear (328) of 
said gear assembly (306) is secured to said drive 
shaft (326) to rotate therewith. 

* * 35. The drive of Claim 34, wherein a second gear (334) 
of said gear assembly (306) is coupled to said driv- 
en member (1 4) to rotate therewith, said first gear 
(326) and second gear (334) interacting to transmit 
said drive torque from said drive plate (308) to said 
20 driven member (14). 

36. The drive of Claim 35 wherein said gear assembly 
(306) further comprises a third gear (332) Inter- 
posed between said first gear (328) and said sec- 

25 ond gear (334), and said third gear (332) interacting 
with said first gear (328) and said second gear (334) 
to transmit said drive torque therebetween. 

37. The drive of any preceding claim, further comprising 
so a control and drive unit electrically coupled to said 

motor (28) to control operation of said motor (28), 
said control and drive unit selectively energizing 
said stator (30) to produce an operating torque or a 
braking torque on said rotor (32). 

35 

38. The drive of Claim 37, wherein said stator (30) in- 
cludes one or more stator coils. 
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27. The drive of any preceding claim, further comprising 
a gear assembly (306) including one or more gears 
(328, 332, 334) coupled to said drive plate (308) and 
to said driven member (14), said gear assembly 
(306) transmitting said drive torque from said drive 
plate (308) to said driven member (14). 

28. The drive of Claim 27, wherein the gear assembly 
(306) increases the drive torque transmitted from 
said drive plate (308) to said driven member (14). 

29. The drive of Claim 27, wherein the gear assembly 
(306) decreases the drive torque transmitted from 
said drive plate (308) to said driven member (14). 

30. The drive of Claim 27, wherein said drive plat (308) 
is secured to a drive shaft (326) to rotate with said 
drive shaft (326). 

31. The drive of Claim 30, wherein said drive magnet 



39. The drive of Claim 38, wherein said control and 
40 drive unit varies current through said stator coils to 

produce said operating torque or said braking 
torque. 

40. The drive of Claim 37, further comprising one or 
45 more position sensors coupled to said control and 

drive unit to monitor the location of said rotor (32). 

41 . The drive of Claim 40, wherein the position sensors 
are Hall effect sensors. 

50 

42. A method of operating a food processing apparatus, 
the food processing apparatus including a food re- 
ceptacle (22) having a rotating element (24) mount- 
ed on a shaft (78), a drive plate (34) formed of mag- 
netizabte material secured to said shaft (78) to ro- 
tate therewith, and a magnet assembly (36,38) 
magnetically coupled to a motor (28) and said drive 
plat (34), th method comprising th steps of: 



19 



EP1 139 837 B1 



20 



transmitting an operating torque at an operating 
speed from said motor (28) to said drive plate 
(34) through said magnet (36, 38) assembly to 
effect rotation of said shaft (78) and said rotat- 
ing lement (24), and 5 
transmitting a braking torque from said motor 
(28) to said drive (34) plate through said mag- 
net assembly (36, 38) to terminate rotation of 
said shaft (78) and said rotating element (24). 

10 

43. The method of Claim 42, wherein said operating 
torque and said braking torque are transmitted from 
said motor (28) to said drive plate (34) without me- 
chanical coupling of said drive plate (34) to said mo- 
tor (28). 15 

44. The method of Claim 42, wherein the step of trans- 
mitting an operating torque comprises 

transmitting a start-up torque from said motor 20 
(28) to said drive plate (34), 
increasing the speed of rotation of said drive 
plate (34) to said operating speed, and 
maintaining said operating speed at said oper- 
ating torque. 25 

45. The method of Claim 42, wherein the motor (28) is 
a brushless d.c. motor having one or more stator 
colls (30) and wherein said operating torque and 
said braking torque are generated by varying cur- 30 
rent through said stator coils (30). 

46. A food processing apparatus comprising: 

a blender comprising 35 

a blender cup (22) having a first blade (24) 
rotatably mounted on a first shaft (78), 
a first drive (34) plate formed of magnetiz- 
able material secured to said first shaft (78) 40 
to rotate therewith, 

a first motor (28) positioned proximate said 
first drive plate (34), said first motor (28) 
having a first stator (30) and a first rotor 
(32), said first rotor (30) Including a first ro- 45 
tor magnet (36), said first stator (30) pro- 
ducing an electromagnetic field that inter- 
acts with said first rotor magnet (36) to ro- 
tate said first rotor magnet (36), 
a first drive magnet (38) coupled to said so 
first rotor magnet (36) to rotate therewith, 
said first drive magnet (38) Inducing a mag- 
netic field in a direction towards said first 
drive plate (34) to transmit a drive torque 
from said first motor (28) to said first drive 55 
(34) plate thereby rotating said first shaft 
(78) and said first blade (24); and 



an ice shaver for supplying shaved Ice to said 
blender, said ice shaver comprising 

an Ice hopper (12) having a second blade 
(14) rotatably mounted on a second shaft 
(302), and said ice hopper (12) including a 
chut (16) connected to said blender cup 
(22) for supplying shaved ice to said blend- 
er cup (22), 

a second drive plate (308) formed of mag- 
netizable material, 

a second motor (31 0) positioned proximate 
said second drive plate (308), said second 
motor (310) having a second stator (312) 
and a second rotor (31 4), said second rotor 
(314) including a second rotor magnet 
(316), said second stator (312) producing 
an electromagnetic field that interacts with 
said second rotor magnet (314) to rotate 
said second rotor magnet (316). 
a second drive magnet (318) coupled to 
said second rotor magnet (316) to rotate 
therewith, said second drive magnet (318) 
inducing a magnetic field In a direction to- 
ward said second drive plate (308) to trans- 
mit torque from said second motor (31 0) to 
said second drive plate (308), and 
a gear assembly (306) including one or 
more gears (328, 332, 334) coupled to said 
second drive plate (308) and to said sec- 
ond shaft (302), said gear assembly (306) 
transmitting said drive torque from said 
second drive plate (308) to said second 
shaft (302) to effect shaving of said ice with 
said second blade (14). 



PatentansprUche 

1 . Antrieb (26) zur Inrotationsversetzung einer ange- 
triebenen Komponente (24), welcher Antrieb um- 
fasst: 

eine Antriebsplatte (34) aus magnetisierbarem 
Material, die mit der angetriebenen Komponen- 
te (24) verbunden ist, urn damlt zu rotieren, 
einen Motor (28) position lert nahe der Antriebs- 
platte (34), welcher Motor Qber einen Stator 
(30) und einen Rotor (32) verfQgt, welcher Ro- 
tor (32) einen Rotormagneten (36) enthfilt, wel- 
cher Stator (30) eln elektromagnetlsches Feld 
erzeugt, das mit dem Rotormagneten (36) 
wechselwirkt, urn den Rotormagneten (36) in 
Rotation zu versetzen, und 
einen Antriebsmagneten(38), verbunden mit 
dem Rotormagneten (36), um damlt zu rotie- 
ren, welch r Antriebsmagnet (38) ein magneti- 
sches F Id in Rlchtung auf di Antriebsplatte 
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(34) zu Induzlert, zur Obertragung eines An- 
trf bsdrehmomentes von dem Motor (28) zur 
Antriebsplatte (34), urn die angetiieben Kom- 
ponente (24) in Rotati n zu setzen. 

2. Antrieb nach Anspruch 1 , worin der Motor (28) eln 
elektrischer Motor 1st. 

3. Antrieb nach Anspruch 2, worin der elektrische Mo- 
tor (28) ein bQrstenloser Gleichstrommotor 1st. 

4. Antrieb nach einem der vorhergehenden AnsprQ- 
che, worin der Antriebsmagnet (38) und der Rotor- 
magnet (36) Jewells eine Mehrzahi Pole (42) enthal- 
ten. 

5. Antrieb nach Anspruch 4, worin der Antriebsmagnet 
(38) und der Rotormagnet (36) die gleiche Anzahl 
Pole (42) haben. 

6. Antrieb nach Anspruch 5, worin die Pole (42) des 
Antrlebsmagneten (38) nach der Pol- Polarit&t mtt 
den Polen (42) des Rotormagneten ausgerlchtet 
sind. 

7. Antrieb nach einem der AnsprQche 4 bis 6, worin 
die Pole (42) des Antrlebsmagneten (38) und die 
Pole (42) des Rotormagneten (36) in Umfangsrich- 
tung ausgerlchtet sind. 

8. Antrieb nach einem der Anspruche 4 bis 7, worin 
die Antriebsplatte (34) eine Mehrzahi von radial ge- 
richteten offenen Schlitzen (92) enth&lt, die eine 
Mehrzahi von Polen (34a) in der Antriebsplatte (34) 
bestimmen. 

9. Antrieb nach Anspruch 8, worin die Antriebsplatte 
(34) und der Antriebsmagnet (38) die gleiche An- 
zahl von Polen haben, welche Pole (34a) der An- 
triebsplatte (34) nach den Polen (42) des Antrlebs- 
magneten (38) ausgerlchtet sind. 

10. Antrieb nach Anspruch 9, worin die Antriebsplatte 
(34) aus kalt-gewalztem Stahl hergestellt 1st. 

11. Antrieb nach Anspruch 8, worin die Antriebsplatte 
(34), der Antriebsmagnet (38) und der Rotormagnet 
(36) Jewells acht Pole haben. 

12. Antrieb nach einem der vorhergehenden AnsprQ- 
che, worin der Antriebsmagnet (38) und der Rotor- 
magnet (36) auf eine gemeinsame Rotationsachse 
zentriertsind. 

13. Antrieb nach Anspruch 12, worin die gemeinsame 
Achse koaxial ausgerlchtet 1st mit der Rotations- 
achse der Antriebsplatte (34). 



14. Antrieb nach einem der vorhergehenden AnsprQ- 
che, zusdtzlich umfass nd eine zwischen den An- 
trlebsmagneten (38) und dem Rotormagneten (36) 
befestigte Piatt (40) aus magnetisierbarem Mat - 

5 rial. 

15. Antrieb nach Anspruch 14, w rin der Rotormagnet 
(36), der Antriebsmagnet (38), und die Piatt (40) 
von einer Schicht aus Kunststoff umgeben sind. 

10 

16. Antrieb nach einem der vorhergehenden AnsprQ- 
che, zusdtzlich umfassend ein erstes Geh&use 
(22a) die Antriebsplatte (34) umgebend und ein 
zweftes Gehfluse (50) den Motor (28), den Rotor- 
's magneten (36) und den Antrlebsmagneten (38) um- 
gebend, und worin die Antriebsplatte (34) rotierbar 
in dem ersten Geh&use (22a) in einer eng beab- 
standeten, axial ausgerichteten Anordnungs-Be- 
ziehung (46) mit dem Antrlebsmagneten (38) mon- 

20 tlertlst. 

17. Antrieb nach Anspruch 16, worin in dlesem engen 
Abstand (46) 

25 (j) eine obere Wand (50a) des zweiten GehSu- 

ses (50), 

(ii) eine untere Wand (22b) des ersten Gehdu- 
ses (22a), 

(iii) ein Luftspalt (56) zwischen unterer Wand 
30 (22b) und Antriebsplatte (34), und 

(iv) ein Luftspalt (54) zwischen der oberen 
Wand (50a) und dem Antrlebsmagneten (38) 
untergebracht sind. 

35 18. Antrieb nach Anspruch 16, worin der Antriebsma- 
gnet (38) eine Feldstarke von ungef&hr 1 400 GauB 
an seiner Oberflfiche hat und der enge Abstand 
(46), axial gemessen, ungef&hr6,35 mm (0,25 inch) 
betr&gt. 

40 

19. Antrieb nach einem der vorhergehenden AnsprQ- 
che, worin der Motor (28) und Antriebsmagnet (38) 
ein maximales Hdhe-zu-Breite Verh£ltn is von unge- 
ffihr 1 : 3 haben, wobei die Hdhe entlang der Rota- 

6 tionsachse des Motors (28) und des Antrlebsma- 
gneten (38) gemessen 1st. 

20. Antrieb nach einem der vorhergehenden AnsprQ- 
che, worin der Motor (28) enthait eine an dem Rotor 

so (32) befestigte und innerhalb des Stators (30) in La- 
gem (68) rotierbare Abgangswelle (70), 
eine rQckwdrtige Statorhalterung (64), die in ihrem 
Zentrum die Lager (68) trSgt und die starre, im All- 
gemelnen zylindrisch , den Stator (30) und den Ro- 
ss tor (32) mit einem Spatt umgebende Seitenw&nde 
hat, 

und ein Deckband (76), das slch Qber den Spalt 
spannt. 
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21. Antrieb nach einem der vorhergehenden AnsprG- 
che, worin der Rotormagnet (36) und Antriebsma- 
gnet (38) Jewells ein elnzelner Ringmagnet sind. 

22. Antrieb nach einem der vorhergehenden Ansprfl- 
che, worin die angetriebenen Komponente (24) ei- 
ne Welle (78) eines Ger&tes zur Lebensmittelverar- 
beitung ist. 

23. Antrieb nach Anspruch 22, worin das Gerfit zur Le- 
bensmittelverarbeitung ein Mixer, ein Eisapparat, 
ein RQhrgerat, eine Universal-KGchenmaschlne 
oder eine Fruchtpresse ist. 

24. Antrieb nach Anspruch 22, worin das Gerfit zur Le- 
bensmittelverarbeitung einen AufnahmebehSlter 
(22) zur Aufnahme von Nahrungsmittel zu dessen 
Verarbeitung enthfilt, welcher AufnahmebehSlter 
ein auf der Welle (78) montiertes rotierbares Ele- 
ment (24) hat. 

25. Antrieb nach Anspmch 24, welter umfassend eine 
Dichtung (84) angeordnet urn die Welle (78), urn ei- 
ne FIQssigkeitsdichtung zwischen dem Aufnahme- 
behSlter (22) und der Welle (78) herzustellen. 

26. Antrieb nach Anspruch 24, worin das rotlerbare Ele- 
ment (24) eine Schneide zur Lebensmittelverarbel- 
tung 1st. 

27. Antrieb nach einem der vorhergehenden Ansprfl- 
che, weiterhin umfassend eine Getriebeanordnung 
(306) enthaltend ein oder mehrere Getriebeubertra- 
gungsglieder (328, 332, 334) verbunden mit der An- 
triebsptatte (308) und der angetriebenen Kompo- 
nente (14), welche Getriebeanordnung (306) das 
Antriebsdrehmoment von der Antriebsplatte (308) 
zu der angetriebenen Komponente (14) Gbertrfigt. 

28. Antrieb nach Anspruch 27, worin die Getriebean- 
ordnung (306) das von der Antriebsplatte (308) zur 
angetriebenen Komponente (14) Gbertragene An- 
triebsdrehmoment erhdht. 

29. Antrieb nach Anspruch 27, worin die Getriebean- 
ordnung (306) das von der Antriebsplatte (308) zur 
angetriebenen Komponente (14) Gbertragene An- 
triebsdrehmoment verringert. 

30. Antrieb nach Anspruch 27, worin die Antriebsplatte 
(308) an elner Antriebswelle (326) befestigt 1st, urn 
mit der Antriebswelle (326) zu rotieren. 

31 . Antrieb nach Anspruch 30, worin der Antriebsma- 
gnet (31 8) und der Rotormagnet (31 6) auf eine ge- 
meinsame Rotationsachse zentriert sind. 

32. Antrieb nach Anspruch 31 , worin di gemeinsame 



Achse koaxial ausgerichtet ist mit der Antriebswelle 
(326). 

33. Antrieb nach Anspruch 32, worin die angetriebenen 
5 Komponent (14) um eine von d r gem insam n 

Rotationsachse versetzte Rotationsachse rotlert. 

34. Antrieb nach Anspruch 30, worin ein erstes Getri - 
beubertragungsglied (328) der Getriebeanordnung 

10 (306) an der Antriebswelle (326) festgemacht ist, 
um mit dieser zu rotieren. 

35. Antrieb nach Anspruch 34, worin ein zweites Ge- 
triebeObertragungsglied (334) der Getriebeanord- 

15 nung (306) mit der angetriebenen Komponente (1 4) 
verbunden ist, um damltzu rotieren, das erste Ge- 
triebeGbertragungsglied (328) und zweite Getriebe- 
Qbertragungsglied (334) wechselwirken, um das 
Antriebsdrehmoment von der Antriebsplatte(308) 

20 zu der angetriebenen Komponente (1 4) zu Gbermit- 
teln. 

36. Antrieb nach Anspruch 35, worin die Getriebean- 
ordnung (306) darGberhinaus ein drittes Getrlebe- 

25 Gbertragungsglied (332) umfasst, das zwischen 
dem ersten GetriebeGbertragungsglied (328) und 
dem zweiten GetriebeGbertragungsglied (334) po- 
sitloniert 1st, und welches dritte GetriebeGbertra- 
gungsglied (332) mit dem ersten GetriebeGbertra- 

30 gungsglied (328) und dem zweiten GetriebeGber- 
tragungsglied (334) wechselwlrict um das Antriebs- 
drehmoment zwischen diesen zu Gbertragen. 

37. Antrieb nach einem der vorhergehenden AnsprO- 
35 che, weiterhin umfassend ein Steuerund Antriebs- 

einheit elektrisch verbunden mit dem Motor (28), 
um den Betrieb des Motors (28) zu steuem, welche 
Steuer- und Antriebseinheit selektiv den Stator (30) 
unter Strom setzt, um ein Arbeitsdrehmoment oder 
40 ein Bremsdrehmoment auf den Rotor (32) zu erzeu- 
gen. 

38. Antrieb nach Anspruch 37, worin der Stator (30) ei- 
ne oder mehrere Statorwicklungen enthfilt. 

45 

39. Antrieb nach Anspruch 38, worin die Steuer- und 
Antriebseinheit den Strom durch die Statorwicklun- 
gen verfindert, um das Arbeitsdrehmoment oder 
das Bremsdrehmoment zu erzeugen. 

so 

40. Antrieb nach Anspruch 37, weiterhin elnen oder 
mehrere mit der Steuer- und Antriebseinheit ver- 
bundene Positlonssensoren umfassend, um die 
Position des Rotors (32) zu Gberwachen. 

55 

41. Antrieb nach Anspruch 40, worin die Positlonssen- 
soren Hailsensoren sind. 
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42. Verfahren zum Betrieb eines Gerfttes zur Lebens- 
mittelverarbeitung, welches Gerfit zur Lebensmlt- 
telverarbeitung enth&tt, 

inen Auf nahmebehdlter (22), der ein auf elner Wel- 
I (78) montiertes rotierbares Element (24) hat, s 

Ine Antriebsplatte (34), hergestelit aus magneti- 
si rbarem Material, befestigt an der Welle (78), um 
damitzu rotieren, 

und eine Magnetanordnung (36, 38), magnetisch 
gekoppelt mlt elnem Motor (28) und der Antriebs- io 
platte (34), welches Verfahren umfasst die Schritte: 

Ubertragen eines Arbeftsdrehmomentes bei ei- 
ner Arbeitsgeschwindigkeitvon dem Motor (28) 
zu der Antriebsplatte (34) durch die Magnetan- is 
ordnung (36, 38), um eine Rotation der Welle 
(78) und des rotierbaren Element (24) herbei- 
zufOhren, und 

Ubertragen eines Bremsdrehmomentes von 
dem Motor (28) zu der Antriebsplatte (34) durch 20 
die Magnetanordnung (36, 38), um die Rotation 
der Welle (78) und des rotierbaren Element 
(24) zu beenden. 

43. Verfahren nach Anspruch 42, worin das Arbeits- 23 
drehmoment und das Bremsdrehmoment von dem 
Motor (28) zu der Antriebsplatte (34) Qbertragen 
werden, ohne mechanlsche Verblndung der An- 
triebsplatte (34) zu dem Motor (28). 

30 

44. Verfahren nach Anspruch 42, worin der Schritt des 
Obertragens eines Arbeltsdrehmomentes umfasst 

Ubertragen eines Anfahrdrehmomentes vom 
Motor (28) zur Antriebsplatte (34), Stelgem der Ro- 
tationsgeschwindigkeit der Antriebsplatte (34) bis & 
zur Arbeitsgeschwindigkelt, und Aufrechterhalten 
der Arbeitsgeschwindigkelt bei dem Arbeltsdreh- 
moment. 

45. Verfahren nach Anspruch 42, worin der Motor (28) *o 
eln burstenloser Gleichstrommotor ist, der ein oder 
mehrere Statorwicklungen (30) hat und worin das 
Arbeitsdrehmoment und das Bremsdrehmoment 
durch Ver&ndem des Stroms durch die Statorwick- 
lungen (30) erzeugt werden. 

46. Ger&t zur Lebensmitteiverarbeitung umfassend: 

ein Mlxgerfit umfassend 

einen Mbcger&tbecher (22), der eine erste rotie- so 
rend auf elner ersten Welle (78) befestigte 
Schneide (24) hat, 

eine erste Antriebsplatte (34), hergestelit aus 
magnetislerbarem Material, befestigt an der er- 
sten Welie (78), um damit zu rotieren, & 
einen ersten Motor (28) positioned nahe der 
ersten Antriebsplatte (34), welcher erster Motor 
(28) einen ersten Stat r (30) und einen ersten 



Rotor (32) hat, welcher erster Rotor (30) einen 
rsten Rotormagn ten (36) enth&lt, welcher er- 
ster Stator (30) ein elektromagnetisches Feld 
erzeugt, das mlt dem ersten Rotormagn eten 
(36) wechs Iwirkt, um den ersten Rotormagne- 
ten (36) in Rotation zu vers tzen, 
eln n ersten Antiiebsmagnet (38), verbunden 
mlt dem ersten Rotormagneten (36), um damit 
zu rotieren, welcher erster Antiiebsmagnet (38) 
ein magnetisches Feld in Richtung der ersten 
Antriebsplatte (34) induziert, um ein Antriebs- 
drehmoment von dem ersten Motor (28) zu der 
ersten Antriebsplatte (34) zu ubermtttein, dabei 
die erste Welle (78) und die erste Schneide (24) 
drehend; und 

einen Eisapparat zur Versorgung des Mixgerfi- 
tes mit geschnittenem Eis, der Eisapparat um- 
fassend 

einen Eiseinfulltrichter (12), der eine zweite 
Schneide (14) hat, die rotierend auf einerzwei- 
ten Welle (302) angebracht ist, und welcher 
EiseinfOlltrichter (12) einen mit dem Mixger&t 
(22) zur Versorgung des Mixgerfites (22) mit 
geschnittenem Eis verbundenen Elnzugs- 
schacht (16) enthfitt, 

eine zweite Antriebsplatte (308), hergestelit 
aus magnetislerbarem Material, 
einen zweiten Motor (310), nahe der zwelten 
Antriebsplatte (308) positloniert, welcher zwel- 
ter Motor (310) einen zweiten Stator (312) und 
einen zweiten Rotor (314) hat, welcher zweiter 
Rotor (314) einen zweiten Rotormagneten 
(316) enthdlt, welcher zweiter Stator (312) ein 
elektromagnetisches Feld erzeugt, das mit 
dem zweiten Rotormagneten (314), wechsel- 
wirkt um den zweiten Rotormagneten (316) in ' 
Rotation zu setzen, 

einen zweiten Antriebsmagnet (318), verbun- 
den mit dem zweiten Rotormagneten (31 6), um 
damit zu rotieren, welcher zweiter Antriebsma- 
gnet (3118) ein magnetisches Feld in Richtung 
der zweiten Antriebsplatte (308) induziert, um 
das Drehmoment von dem zweiten Motor (31 0) 
zu der zweiten Antriebsplatte (308) zu Qbertra- 
gen, und 

eine Getriebeanordnung (306), die ein Oder 
mehrere mit der zweiten Antriebsplatte (308) 
und der zweite Welle (302) verbundene Getrie- 
beubertragungsglieder (328, 332, 334) enthftlt, 
welche Getriebeanordnung (306) das Antriebs- 
drehmoment von der zweiten Antriebsplatte 
(308) zur zweiten Welle (302) Obertrdgt, um da- 
durch das Schneiden von Els mit der zweiten 
Schneide (14) zu bewirken. 
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Revendlcations 

1 . MScanlsme d'entraTnement (26) pour faire tourner 
un 6l£ment entratn6 (24), (edit mScanisme d'entraT- 
nement comprenant : 

un plateau d'entraTnement (34) form6 d'un ma- 
tgriau magn&isable coupl§ audit 6l6ment en- 
traTn6 (24) pour tourner avec lui, 

- un moteur (28) positionnd k proximity dudit pla- 
teau d'entraTnement (34) , ledit moteur ayant un 
stator (30) et un rotor (32), ledit rotor (32) in- 
cluant un aimant de rotor (36), ledit stator (30) 
produisant un champ 6lectromagn6tique qui in- 
teraglt avec ledit aimant de rotor (36) pourfaire 
tourner ledit aimant de rotor (36), et 

- un aimant d'entraTnement (38) coupl6 audit 
aimant de rotor (36) pour tourner avec lui, ledit 
aimant d'entraTnement (38) induisant un champ 
magn£tique dans une direction orientee vers 
ledit plateau d'entraTnement (34) pour trans- 
mettre un couple d'entraTnement audit plateau 
d'entraTnement (34) k partir dudit moteur (28) 
af in de faire tourner ledit 6l6ment entraTn6 (24). 

2. Mdcanisme d'entraTnement selon la revendication 

1 , dans lequel ledit moteur (28) est un moteur 6lec- 
trlque. 

3. M6canisme d'entraTnement selon la revendication 

2, dans lequel ledit moteur 6lectrique (28) est un 
moteur k courant continu sans balai. 

4. M6canisme d'entraTnement selon I'une quelconque 
des revendlcations pr£c6dentes, dans lequel ledit 
aimant d'entraTnement (38) et ledit aimant de rotor 
(36) fncluent chacun une plurality de pdles (42). 

5. M6canisme d'entraTnement selon la revendication 

4, dans lequel ledit aimant d'entraTnement (38) et 
ledit aimant de rotor (36) ont un nombre analogue 
de pdles (42). 

6. Mgcanlsme d'entraTnement selon la revendication 

5, dans lequel lesdits pdles (42) dudit aimant d'en- 
traTnement (38) sont alignSs par polarity polaire 
avec lesdits pdles (42) dudit aimant de rotor (36). 

7. MScanisme d'entraTnement selon Tune quelconque 
des revendlcations 4 & 6, dans lequel lesdits pdles 
(42) dudit aimant d'entraTnement (38) et lesdits pd- 
les (42) dudit aimant de rotor (36) sont alignds de 
fagon circonfer ntielle. 

8. M6canlsme d' ntraTnement selon Tune quelconque 
des revendlcations 4 k 7, dans lequel ledit plateau 
d'entraTnement (34) Inclut une plurality de fentes 
ouvertes (92) dlrigSes radialement qui d6finissent 



un plurality de pdles (34a) sur ledit plateau d'en- 
traTnement (34). 

9. Mteanisme d'entraTnement selon la revendication 
5 8, dans lequel ledit plateau d'entraTnement (34) et 

ledit aimant d' ntraTnement (38) ont un nombre 
analogue de pdles, lesdits pdles (34a) dudit plateau 
d'entraTnement (34) 6tant align6s avec lesdits pdles 
(42) dudit aimant d'entraTnement (38). 

10 

10. MScanisme d'entraTnement selon la revendication 
9, dans lequel ledit plateau d'entraTnement (34) est 
form6 d'acier Iamin6 k frold. 

is 11. Mdcanisme d'entraTnement selon la revendication 
8, dans lequel ledit plateau d'entraTnement (34), le- 
dit aimant d'entraTnement (38) et ledit aimant de ro- 
tor (36) ont chacun huit pdles. 

20 12. M6canisme d'entraTnement selon I'une quelconque 
des revendlcations pr6c6dentes, dans lequel ledit 
aimant d'entraTnement (38) et ledit aimant de rotor 
(36) sont centres sur un axe commun de rotation. 

25 13. M6canisme d'entraTnement selon la revendication 
12, dans lequel ledit axe commun est coaxialement 
aligns avec I'axe de rotation dudit plateau d'entraT- 
nement (34). 

so 1 4. M6canisme d'entraTnement selon I'une quelconque 
des revendlcations pr6c6dentes, comprenant de 
plus un plateau (40) de materiau magnftisable fix6 
entre ledit aimant d'entraTnement (38) et ledit 
aimant de rotor (36). 

35 

15. M6canisme d'entraTnement selon la revendication 
14, dans lequel ledit aimant de rotor (36), ledit 
aimant d'entraTnement (38) et ledit plateau (40) sont 
enferm6s dans une couche d'une matidre plastlque 

40 (48). 

16. M6canlsme d'entraTnement selon I'une quelconque 
des revendlcations pr6c6dentes, comprenant de 
plus un premier boTtier (22a) enfermant ledit plateau 

45 d'entraTnement (34) et un deuxl&me boTtier (50) en- 
fermant ledit moteur (28), ledit aimant de rotor (36), 
et ledit aimant d'entraTnement (38), et dans lequel 
ledit plateau d'entraTnement (34) est mont6 rotatif 
dans ledit premier boTtier (22a) en relation align§ 

so axialement, dtroitement espacde (46) avec ledit 
aimant d'entraTnement (38). 

17. MScanlsme d' ntraTnement selon la revendication 
1 6, dans lequel ledit espacement 6troit (46) contlent 

55 (i) une parol sup6rieure (50a) dudit deuxi&m boT- 
ti r(50),(il)un parol inttrleure (22b) dudit premier 
boltier (22a), (ill) un intervalle d'air (56) entre ladit 
parol inf6rleure (22b) et ledit plateau d'entraTne- 
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merit (34), et (iv) un Intervalle d'air (54) entre ladite 
paroi superieure (50a) et (edit aimant d'entraTne- 
ment (38). 

18. M6canism d'entraTnement selon la revendication 
16, dans lequel ledit aimant d'entraTnem nt (38) 
possftde una intensity d champ d'environ 1 400 
gauss ft sa surface et ledit espacement etroit (46), 
mesurd axlaiement, est d'environ 6,35 mm (0,25 
Inch). 

1 9. Mecanisme d'entraTnement selon Tune quelconque 
des revendications prec6dentes, dans lequel les- 
dits moteur (28) et aimant d'entraTnement (38) ont 
un rapport hauteur-ft-largeur maximum d'environ 
1/3, oCi la hauteur est mesur6e le long de I'axe de 
rotation dudit moteur (28) et dudit aimant d'entraT- 
nement (38). 

20. M6canisme d'entraTnement selon I'une quelconque 
des revendications pr6c6dentes, dans lequel ledit 
moteur (28) inclut un arbre de sortie (70) fixe audit 
rotor (32) et pouvant tourner ft I'int6rieur dudit stator 
(30) dans des pallets (68), un support arrtere (64) 
de stator qui supporte lesdits palters (68) en son 
centre et possfcde des parois laterales g6n6rale- 
ment cyllndrlques, rigides, entourant ledit stator 
(30) et ledit rotor (32) avec un intervalle, et un ca- 
rnage (76) qui englobe ledit intervalle. 

21 . M6canlsme d'entraTnement selon I'une quelconque 
des revendications pr6c6dentes, dans lequel les- 
dits aimant de rotor (36) et aimant d'entraTnement 
(38) sont chacun un aimant annutaire unique. 

22. Mecanisme d'entraTnement selon Tune quelconque 
des revendications pr6c6dentes, dans lequel ledit 
element entraTne (24) est un arbre (78) d'un appa- 
reil de traitement de nouniture. 

23. Mecanisme d'entraTnement selon la revendication 
22, dans lequel ledit appareil de traitement de nour- 
riture est un meiangeur, un broyeur de glace, un 
meiangeur d'aliments, un robot de cuisine ou un 
presse-frult. 

24. Mecanisme d'entraTnement selon la revendication 
22, dans lequel ledit appareil de traitement de nour- 
riture inclut un receptacle (22) pour recevoir les ali- 
ments ft traiter, ledit receptacle ayant un element 
rotatff (24) monte sur ledit arbre (78). 

25. Mecanisme d'entraTnement selon la revendication 
24, comprenant de plus un joint d'6tancheit6 (84) 
positionne autour dudit arbre (78) pour fournir un 
joint d'6tanch6ite aux fluides entre ledit receptacle 
(22) et ledit arbre (78). 



26. M6canlsme d'entraTnement selon la revendication 
24, dans lequel ledit element rotatif (24) st un cou- 
teau pour traiter les aliments. 

5 27. Mecanisme d'entraTnement selon I'une quelconque 
des revendications pr£c6dentes, comprenant de 
plus une pignonnerie (306) incluant une ou plu- 
sieurs roues d'engrenage (328, 332, 334) couples 
audit plateau d'entraTnement (308) et audit element 

10 entraTne (1 4), ladite pignonnerie (306) transmettant 
ledit couple d'entraTnement dudit plateau d'entraT- 
nement (308) audit element entraTne (14). 

28. Mecanisme d'entraTnement selon la revendication 
is 27, dans lequel la pignonnerie (306) augmente le 

couple d'entraTnement transmis dudit plateau d'en- 
traTnement (308) audit element entraTne (14). 

29. Mecanisme d'entraTnement selon la revendication 
20 27, dans lequel la pignonnerie (306) diminue le cou- 
ple d'entraTnement transmis dudit plateau d'entraT- 
nement (308) audit element entraTne (14). 

30. Mecanisme d'entraTnement selon la revendication 
25 27, dans lequel ledit plateau d'entraTnement (308) 

est fixe ft un arbre d'entraTnement (326) pour tour- 
ner avec ledit arbre d'entraTnement (326). 

31. Mecanisme d'entraTnement selon la revendication 
30 30, dans lequel ledit aimant d'entraTnement (31 8) et 

ledit aimant de rotor (31 6) sont centres sur un axe 
commun de rotation. 

32. Mecanisme d'entraTnement selon la revendication 
35 31 , dans lequel ledit axe commun est aligne coaxia- 

temet avec ledit arbre d'entraTnement (326). 

33. Mecanisme d'entraTnement selon la revendication 
32, dans lequel ledit element entraTne (14) tourne 

40 autour d'un axe de rotation decaie dudit axe com- 
mun de rotation. 

34. Mecanisme d'entraTnement selon la revendication 
30, dans lequel une premiftre roue d'engrenage 

45 (328) de ladite pignonnerie (306) est f tx6e audit ar- 
bre d'entraTnement (326) pour tourner avec lui. 

35. Mecanisme d'entraTnement selon la revendication 

34, dans lequel une deuxi&me roue d'engrenage 
50 (334) de ladite pignonnerie (306) est coupiee audit 

element entraTne (14) pour tourner avec lui, lesdites 
premiftre roue d'engrenage (328) et deuxlftme roue 
d'engrenage (334) interagissant pour transmettre 
ledit couple d'entraTnement dudit plateau d'entraT- 
55 nement (308) audit element entraTne (14). 

36. Mecanisme d'entraTnement selon la revendication 

35, dans lequel ladite pignonnerie (306) comprend 
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de plus une troisifeme roue d'engrenage (332) Inter- 
posSe entre ladite premiere roue d'engrenage (328) 
ladite deuxteme roue d'engrenage (334), ladite troi- 
sifeme roue d'engrenage (332) interagissant avec 
ladite premi&re roue d'engrenage (328) et ladite $ 
deuxifcm roue d'engrenage (334) pour transmettre 
tedlt couple d'entraTnement entre elies. 

37. MScanisme d'entraTnement selon i'une quelconque 
des revendlcatlons pr&tedentes, comprenant de 10 
plus une unite de commando et d'entraTnement 
Slectriquement couptee audit moteur (28) pour 
commander le fonctionnement dudlt moteur (28), 
ladite unite de commande et d'entraTnement met- 
tant sSlectivement sous tension ledlt stator (30) *5 
pour produire un couple moteur ou un couple de 
freinage sur (edit rotor (32). 

38. MScanlsme d'entraTnement selon la revendlcation 

37, dans lequel ledlt stator (30) inclut une ou plu- 20 
sieurs boblnes de stator. 

39. MScanlsme d'entraTnement selon la revendlcation 

38, dans lequel ladite unite de commande et d'en- 
traTnement fait verier le courant k travers les bobi- 25 
nes de stator pour produire ledit couple moteur ou 
ledit couple de freinage. 

40. MScanisme d'entraTnement selon la revendlcation 

37, comprenant de plus un ou plusleurs dStecteurs 30 
de position couples k ladite unite de commande et 
d'entraTnement pour contrdler la position dudlt rotor 
(32). 

41. MScanisme d'entraTnement selon la revendlcation 35 
40, dans lequel les dStecteurs de position sont des 
dStecteurs k effet Hall. 

42. ProcSdS pour falre fonctionner un apparell de tral- 
tement de nourriture, I'appareil de traitement de 40 
nourriture incluant un teceptacle de nourriture (22) 
ayant un SISment rotatif (24) monte sur un arbre 
(78), un plateau d'entraTnement (34) fomrte de ma- 
teriau magnStlsable fix6 audit arbre (78) pour tour- 
ner avec lul, et un assemblage d'almants (36, 38) 
coupte magnStlquement k un moteur (28) et audit 
plateau d'entraTnement (34), le procSdS compre- 
nant les Stapes consistent k : 

- transmettre un couple moteur k une vitesse de so 
fonctionnement audit plateau d'entraTnement 
(34) k partir dudlt moteur (28) par I'intermSdiai- 

re dudlt assemblage d'almants (36, 38) pour ef- 
fectuer une rotation dudit arbre (78) et dudlt 6te- 
ment rotatif (24), et 55 

- transmettre un couple de freinage audit plateau 
d'entraTnement (34) k partir dudit moteur (28) 
par I'intermSdiaire dudit assemblage d'almants 



(36, 38) pour terminer la rotation dudit arbre 
(78) et dudit SISment rotatif (24). 

43. Proc6d6 selon la revendlcation 42, dans lequel ledit 
couple moteur et ledit coupte de freinage sont trans- 
mis audit plateau d'entraTnement (34) k partir dudit 
moteur (28) sans couplage mScanique dudit pla- 
teau d'entraTnement (34) audit moteur (28). 

44. ProcSdS selon la revendlcation 42, dans lequel 
I'Stape consistent k transmettre un couple moteur 
comprend les Stapes consistent k : 

- transmettre un couple de dSmarrage dudit mo- 
teur (28) vers ledit plateau d'entraTnement (34), 

• augmenter la vitesse de rotation dudit plateau 
d'entraTnement (34) Jusqu'ft ladite vitesse de 
fonctionnement, et 

- maintenir ladite vitesse de fonctionnement 
audit couple moteur. 

45. ProcSdS selon la revendlcation 42, dans lequel le 
moteur (28) est un moteur k courant continu sans 
balai ayant une ou plusleurs boblnes de stator (30) 
et dans lequel ledit couple moteur et ledit couple de 
freinage sont engendtes en faisant verier le courant 
k travers lesdites boblnes de stator (30). 

46. Appareil de traitement de nourriture comprenant : 

- un nrtelangeur comprenant 

- un bol de nrtelangeur (22) ayant un premier 
couteau (24) monte rotatif sur un premier 
arbre (78), 

- un premier plateau d'entraTnement (34) for- 
ms d'un materlau magnStlsable fixS audit 
premier arbre (78) pour tourner avec lul, 

- un premier moteur (28) positlonnS k proxi- 
mite dudit premier plateau d'entraTnement 
(34), ledit premier moteur (28) ayant un 
premier stator (30) et un premier rotor (32), 
ledit premier rotor (30) incluant un premier 
aimant de rotor (36), ledit premier stator 
(30) produlsant un champ SlectromagnStl- 
que qui interagit avec ledit premier aimant 
de rotor (36) pourfairetourner ledlt premier 
aimant de rotor (36), 

- un premier aimant d'entraTnement (38) 
coupte audit premier aimant de rotor (36) 
pour tourner avec lul, ledit premier aimant 
d'entraTnement (38) induisant un champ 
magnStique dans une direction orient 'e 
vers ledlt premier plateau d'entraTnement 
(34) pourtransmettreun couple d'entraTn - 
ment audit premier plateau d'entraTnement 
(34) k partir dudit premier moteur (28), fai- 
sant ainsl tourner ledit premier arbre (78) 
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et ledit premier couteau (24) ; et 

un broyeur de glace pour foumir de ia glace pi- 
tee audit m6langeur, ledit broyeur de glace 
cornprenant 5 

une tr6mle de glac (12) ayant un deuxte- 
me couteau (14) montd rotattf sur un 
deuxi&me arbre (302), et ladite tr6mie de 
glace (1 2) Incluant une goulotte (1 6) reltee io 
audit bol de mSlangeur (22) pour foumir de 
la glace pl!6e audit bol de m6langeur (22), 

- un deuxl&me plateau d'entraTnement (308) 
form6 de materiau magn&isable, 

- un deuxi&me moteur (310) posftlonn6 k is 
proximity dudit deuxidme plateau d'entraT- 
nement (308), ledit deuxifcme moteur (31 0) 
ayant un deuxi&me stator (312) et un 
deuxl&me rotor (314), ledit deuxi&me rotor 

(31 4) incluant un deuxi&me aimant de rotor 20 
(316), ledit deuxtenrce stator (312) produi- 
sant un champ 6lectromagn6tique qui inte- 
ragit avec ledit deuxl&me aimant de rotor 
(314) pour faire toumer ledit deuxi&me 
aimant de rotor (31 6), 25 
un deuxi&me aimant d'entraTnement (31 8) 
coup!6 audit deuxi&me aimant de rotor 
(31 6) pour toumer avec lul, ledit deuxi&me 
aimant d'entraTnement (318) induisant un 
champ magn6tique dans une direction & 
orient6e vers ledit deuxi&me plateau d'en- 
traTnement (308) pourtransmettre un cou- 
ple audit deuxi&me plateau d'entraTnement 
(308) k partir dudit deuxi&me moteur (31 0) , 
et 35 

- une pignonnerie (306) incluant une ou piu- 
sleurs roues d'engrenage (328,332,334) 
coupl6e audit deuxl&me plateau d'entraT- 
nement (308) et audit deuxifeme arbre 
(302), ladite pignonnerie (306) transmet- *o 
tant ledit couple d'entraTnement dudit 
deuxi&me plateau d'entraTnement (308) 
audit deuxifcme arbre (302) pour rSallser ie 
broyage de ladite glace avec ledit deuxfe- 

me couteau (14). 45 
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